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SECTION  I 
INTRODUCTION 


This  manual  provides  instructions  for  validating  the  Liquid  Oxygen 
Tanking  Control  System  (Electrical)  "D"  Series,  R  &  D,  at  the  AFMTC  & 

S-l  Sites.  These  instructions  are  applicable  to  the  systems  as  designed 
on  the  date  of  publication.  Design  changes  may  be  required  during,  or 
after,  system  installation  at  the  site.  If  changes  are  made  which  affect 
these  instructions,  this  manual  will  also  be  revised. 

The  only  permissible  deviations  to  the  procedures  outlined  in  this 
document  are  those  dictated  by  site  installation  difficulties.  Such 
deviations  shall  be  considered  interim  and  must  be  forwarded  to  the  Launch¬ 
ing  Controls  Design  Group  for  information  and  concurrence.  Approved  devia¬ 
tions  will  be  automatically  included  in  the  next  manual  revision. 

The  test  data  sheet  contained  in  this  manual  is  a  sample  copy  only 
and  is  not  intended  for  actual  test  recording  purposes.  Separate  copies 
of  the  test  data  sheet  are  furnished  only  to  those  departments  whose 
activities  require  test  data  recording.  These  additional  test  data  sheets 
are  distributed  under  an  identical  cover  sheut  to  the  one  on  this  manual 
except  for  the  additional  notation  of  "Test  Data  Sheet  Only".  Comparison 
of  thi3  special  cover  sheet  with  the  one  on  this  procedure  correlates  the 
two  documents. 
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Personnel  concerned  with  the  use  of  this  validation  procedure  can 
contribute  to  the  effectiveness  of  any  revisions  by  forwarding  comments 
and  suggestions  to  the  Launching  Controls  Design  Group,  Building  4, 

Column  G2,  Montgomery  Site,  Convair  Astronautics. 

N  O  TJLP 

This  document  is  intended  for  use  as  an  acceptance  validation 
procedure  only.  When  this  control  system  has  been  accepted 
(inspected,  bought-off,  sold,  validated,  etc.),  no  further 
requirement  should  exist  for  this  document  other  than  for 
reference  purposes  only.  Continued  checking  of  accepted  systems 
occurs  during  the  performance  of  Field  Test  Procedures,  Count¬ 
downs,  Composite  System  Checkouts,  or  Testing  and  Operating 
Procedures  published  by  Groups  having  over-all  system  respon¬ 
sibility. 
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SECTION  II 
REQUIREMENTS 


2-1  MamagJfcaH&gft 


27-69162  Diagram-Schematic,  Liquid  Oxygen  Tanking  AFMTC  &  S-l, 

"D"  Series 

27-6^155  Diagram-Wiring,  Control  Liquid  Oxygen,  "D"  Series 

27-69118  Diagram-Wiring,  Console  Assembly,  Liquid  Oxygen,  "D"  Series 

27-65001  Diagram-Schematic,  Propellant- Tanking,  Signal  Responder 
'Trailer,  "D"  Series 

27-65000  Diagram-Schematic,  Propellant  level,  Signal  Responder  Trailer, 
MD"  Series 

7-17119  Schematic-Hot  Wire  Liquid-Gas  Defector 
7-17120  Assembly-Hot  Wire  Liquid-Gas  Detector 

2-2 

Liquid  Oxygen  Tanking  Control  Console  (Blockhouse) 

Signal  Responder  Trailer 

Missile  Ground  Rectifier  (Blockhouse) 

Cabinet-Amplifier  Rack  (Transfer  Room) 

2-3  X?lrt 

2  Multimeters 

2  Special  DC  Voltmeters,  each  consisting  of  a  regular  0-5C  Volt  DC 
Voltmeter  with  a  28  ohm  30  watt  resistor  connected  in  parallel  with 
the  mater, 

3  Potentiometers,  10  turn,  0-25  ohms,  with  calibrated  dials, 

2-4  QRgr&UM..  Bsaalrsmi a 

28  Volts  DC  supplied  by  Missile  Ground  Rectifier 
115  Volts,  60  cycles  supplied  by  Facility  Bower  Console 
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3-i  Eiffma 


SECTION  III 


VALIDATION  PROCEDURE 


This  procedure  determines  that  the  eleotrical  control  equipment 
and  circuitry  of  the  Liquid  Oxygen  Tanking  Control  System  is 
functioning  correctly  and  is  properly  connected. 


The  following  system  preparations  must  be  accomplished  before  validation 

begins i 

1.  Disconnect  P115,  P19,  P129,  P12  from  J115,  Jl9p  J129»  J12  respectively. 
This  disconnects  the  Relay  Panel  and  Ground  Electrical  Box  in  the 
Transfer  Room. 

2.  Disconnect  P109  and  P110  from  J109  and  J110  respectively.  This 
disconnects  the  Liquid  Oxygen  Transfer  Unit. 

« 

3.  Disconnect  P42  from  J42.  This  disconnects  the  Hydraulic  Console. 

4.  Disconnect  P201  from  J201.  This  disconnects  the  Pneumatic  Console. 

5.  Disconnect  P105  from  J105  and  P106  from  J106.  This  disconnects  the 
Purge  Auxiliary  Control  Box  (27-69173)  (Transfer  Room). 

6.  Disconnect  Pill  from  Jill  in  the  JA1  No.  1  Launcher  Box.  This 
disconnects  the  Purge  local  Control  Box  (27-69172). 

7.  Umbilical  Cable  plugs  F1005  and  P1GC7  must  be  connected  to  the 
Signal  Responder  Trailer. 

8.  Cheok  that  system  interconnecting  cable  plugs  P71,  P72,  P73, 
and  P76B  are  connected  to  the  Liquid  Oxygen  Tanking  Console. 

9.  Disconnect  the  wires  that  come  from  P71  at  the  terminal  boards 
of  the  Contractor's  Remote  Control  Panel  (Vent)  and  the  Contrac¬ 
tor's  Remote  Control.  Panel  (Pressuriaation)  in  the  Blockhouse. 

Label  each  wire  with  the  number  or  letter  of  the  terminal  from 
which  it  was  removed. 

10.  Disconnect  P52  &  P51  from  J52  &  J51.  This  disconnects  the  Fuel 
Console.  . 

11.  Disconnect  the  appropriate  plug  to  disconnect  the  Liquid  Nitrogen 
Supply  Vent  and  Pressure  Solenoids  (Liquid  Oxygen  Storage  Area) 
from  the  Console. 


C  O  N 

V  A 

1  R 

ASTRONAU 

T  1 

C  S 

CONVAIR 

a  division  or 

GENERAL  DYNAMIC* 

CORPORATION 

PREPARED 

PAGE 

4 

CHECKED 

REPORT  NO. 

AZU-27-008 

i 

i 

REVISED 

MODEL 

XSM-65 

t 

12.  Dioconrec’c  the  wires  that  come  from  P72  at  the  terminal  board 
of  the  Control  Station  in  the  Blockhouse,  Thie  disconnects 
the  Dump  Vftlve  remote  controls  and  valve  motor.  Label  each 
wire  with  tho  number  or  letter  of  the  terminal  from  which  it 
WB3  removed. 

13.  All  switches  on  the  Console  Panel  and  the  Pro-  'lant  Level 
Panel  and  Propellant  Tanking  Panel  (Signal  Responder  Trailer) 
must  be  in  their  OFF  or  normal  CENTER  positions. 

14.  At  the  Facility  Power  Control  Panel,  the  following  switches 
must  be  thrown  ONs 

a.  Missile  Ground  Rectifier  (28  volts  DC) 

b.  Blockhouse  Equipment  Panel  (115  volts  AC) 

c.  At  the  Pneumatic  Aux.  Rack  (27-69127)  pl^oe  a  jumper  between 
terminals  10  and  12  on  TB1C2.  Turn  the  power  switch  to  ON 
in  the  Power  Supply  (P3-1)  one  unit. 

15.  Press  all  press-to-teBt  lights.  Each  light  should  come  on  when 
pressed  and  go  off  when  released. 

3-3 

The  two  columns  below,  Operation  and  Observation,  show  the  actions 
to  be  performed  and  the  results  to  be  observed  during  the  valida¬ 
tion  of  the  electrical  controls  of  the  Liquid  Oxygen  Tanking  Control 
System  "D"  Series. 


1.0  Connect  a  d-c  voltmeter  across 
pins  k(+)  and  X(-)  of  P1C9  and 
another  d-c  voltmeter  across 
pins  k(+)  end  X(-)  of  P110. 
(Maintain  these  connections 
through  step  1.2.) 

1.1  Connect  an  ohmmeter  between  pins 
j#  and  j  of  P71.  (Remove  after 
step  1.2.) 


(a)  Both  meters  indicate  zero 
volts. 


Ohmmeter  indicates  circuit 
continuity. 
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1.2  Throw  the  PANEL  POWER  switch 
to  the  on  position. 


OBSERVATION 

(a)  PANE!.  POrtER  light  ( green j 
conies  on. 

(b)  Both  voltmeters  indicate 
28  volts  dc. 

(c)  Ohmmeter  indicates  an  open 
circuit. 


Liquid  Oxygen  Missile  Valve  Hr  -a tegs 


2.0  Install  a  jumper  between  pin 
R  of  PI 2  and  pin  F  of  P115 

in  the  Transfer  Room. 

(Remove  the  jumper  after  the 
following  step.) 

2.1  Throw  the  h  3SILE  VALVE  HEATERS 
switch  to  the  on  position. 

(Return  switch  to  off  position.) 

2.2  Install  a  jumper  between  pins  A 
and  F  of  P115  in  the  Transfer 
Room.  (Remove .  jumper  after 
obsarvation. ) 

2.3  Connect  an  ohmmeter  between  pin  E 

of  PH 5  and  pin  K  of  P.129,  pin  D 

of  F115  and  pin  J  of  F129,  pin  C 

of  P115  and  pin  U  of  P129,  pin  B 

of  P115  and  pin  L  of  P19  in  sequence. 


(a)  No  panel  indication. 


(a)  MISSILE  VALVE  HEATERS  ON 
light  (green)  comes  on. 
(Light  goes  off.)  • 

(a)  MISSILE  VALVE  HEATERS  ON 
lij'it  (green)  comes  on. 
(Light  goes  off.) 


(a)  Ohmmeter  indicates  circuit 
continuity  for  each  connec¬ 
tion. 


3.0  Connect  an  ohmmeter  between  ter-  * 
mlnals  3  and  12  at  the  Contrac¬ 
tors  Remote  Control  Panel  (Vent) 
in  the  Blockhouse.  (Maintain 
this  connection  through  step  3.2.) 

3.1  Connect  an  ohmmeter  between 

terminals  8  and  4  at  the  Contrac¬ 
tors  Remote  Control  Panel  ■{ Pressuri¬ 
zation)  in  the  Blockhouse. 

(Maintain  this  connection  through 
step  3.2.) 


(a)  Ohmmeter  indicates  an  open 
circuit. 


(a)  Ohmmeter  indicates  an  open 
circuit. 
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OPERATION 


observation 


3.2  Throw  the  PANEL.  PCL.ER  switch  to 
the  off  position,  (Disconnect 
ohmmetera  (steps  3.C  and  3.1 
after  observa tion ) . 


3.3  Apply  +28  volts  de  to  terminal 
3  at  the  Contractors  Remote 
Control  Panel  (Vent).  (Remove 
voltage  after  observation. ) 

3.4  Apply  +28  volts  dc  to  terminal 
3  at  the  Contractors  Remote 
Control  Panel  (Vent).  Maintain 
this  voltage  through  the  next 
step. 

3.5  Throw  the  STORAGE  TANK  VALVES 
switch  to  the  vent  position. 

(After  observation,  return 
switch  to  the  close  position 
and  disconnect  +28  volts  dc 
(step  3.4). 

3.6  Connect  a  d-c  voltmeter  across 
terminal  10(+)  at  the  Contrac¬ 
tors  Remote  Control  Panel 
(Vent)  and  the  -28  volt  dc  bus. 
(Maintain  this  cohnection  during 
the  following  stop. ) 

3.7  Install  a  jumper  between  terminrl3 
2  and  3'  on  the  VENT  VALVE  OPEN 
light.  (Disconnect  jumper  and 
meter  (step  3.6)  after  observa¬ 
tions)  . 

3.8  Connect  a  d-c  voltmeter  across 
terminal  5(+)  at  the  Contractors 
Remote  Control  Panel  (Vent)  and 
the  -23  volt  dc  bus.  (Maintain 
this  connection  through  step 
3.15.) 

3.9  Connect  a  d-c  voltmeter  across  ter¬ 
minal  3  at  the  Contractors  Remote 
Control  Panel  (Pressurization) 

and  the  -28  volt  dc  bus.  (Main¬ 
tain  this  connection  through  steo 
3.15.) 


(a)  PANr  L  POWER  light  (green) 
goes  off. 

(b)  Both  ohmmeters  indicate 
circuit  continuity. 

fa)  PANEL  POWER  light  (green) 
remains  off. 


(a)  No  panel  indication. 


(a)  PANEL  POWER  light  (green) 
remains  off. 


(a)  Meter  indicates  zero  volts. 


(a)  VENT  VALVE  OPEN  light 
(green)  comes  on.  (Light 
goes  off. ) 

(b)  Meter  indicates  zero  volts, 
(a)  Meter  indicates  zero  vol+3. 


(a)  Meter  Indicates  zero  volts. 
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OPERATION 

3.10  Install  a  jumper  between  terminals  (a) 

2  and  3  on  the  PRESS- JR1ZA  1'IJL  VALVE 
OPEN  light.  (Remove  jumper  aftDr 
observe tioi . ) 

(b) 


3.11  Install  a  jumper  between  terminals  (n) 

3  and  10  at  the  Contractors  Remote 
Control  Panel  (Ver.t).  (Remove 
the  jumper  after  atop  3.1 d.) 
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OBSr.RV  AXIOM 

PRESSURIZING  VALVE  OPEN 
light  (gr^en)  cornea  on. 
(Light  goes  off.' 

heter  (step  3.9)  .indicates 
zero  volts. 

ho  panel  indication. 


3.12  Throw  the  PALEL  POWER  switch  to 
the  on  position. 


(a)  PALEL  POWER  light  (green) 
comes  on. 

(b)  Meter  (step  3.8)  indicates 

V'  l  t:-  dc. 


3.13  Throw  the  STORAGE  TANK  VALVES 
switch  to  the  ver.t  position. 


3.14  Throw  the  STORAGE  TANK  VALVES 
switch  to  the  pressurize 
position. 


3.15  Throw  the  STORAGE  TALK  VAlVeS 
switch  to  the  close  (center) 
positior.  (Remove  nil  jumpers 
and  meters  after  observation.) 


(a)  VENT  VALVE  OPnN  light 
(green)  comes  on. 

(b)  Meter  (step  3.8}  indicates 
zero  volts. 

(a)  VENT  VALVE  01  EN  light 
(green)  goes  off. 

(b)  PRESSURIZING  VALVE  OPEN 
light  (greer.)  comes  on. 

(c)  Roth  meters  (steps  3.8 
arid  3.9)  indicate  28  volts 
dc. 

(a)  PRESSURIZATION  VAnVE  OPEN 
light  (green)  goes  off. 

(b)  heter  (step  3.9)  indicates 
zero  volts. 
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OPERATION 


OBSERVATION 


Valve  F*>nel  J  i  ght  s 


4«C  Connect  one  end  of  a.  jumper  to 
pin  Ic  of  P1P9  at.  the  Liquid 
Oxygen  Transfer  Unit  and 
leave  connected  through  the 
following  procedure:  Connect 
the  open  end  of  the  jumper 
to  the  following  pins  in 
sequence  and  observe  that 
the  proper  indicator  light 
(amber  or  green}  cornea  on. 
Lights  will  go  off  when 
jumper  is  disconnected. 


Connector-Pin 

P110-E 
P110-G 
P1C9-G 
P109-L 
PI 09- I 
P109-J 
P109-D 
P1C9-E 
P1C9-A 
P1C9-3 
PI  09-21 
P1C9-T 
P109-P 
F.109-Q 
PlC9-e 
P109-f 
PllC-I. 
FI?  C-T 
P310-.T 

p.ne-M 

PI 1C -B 


Indicator  Light 

PUMP  INLET  IB-3  OPEN  (green} 

PUMP  INLET  LR-3  CLOSED  (amber) 
PUMP  l .A  BYPASS  OPEN  (green) 

PUMP  LA  BYPASS  CLOSED  (amber) 
PUMP  LB  BYPASS  OPEN  (green) 

PUMP  LB  BYPASS  CLOSED  (amber) 
PUMP  LA  OUTLET  OPEN  (green) 

PUMP  LA  OUTLET  CLOSED  (amber) 
PUMP  LB  OUTLET  OPEN  (green) 

PUMP  LB  OUTLET  CLOSED  (amber) 
COOLER  INLET  LC-2  OPEN  (green) 
COOI.'R  INLET  LC-2  CLOSED  (amber) 
THROTTIE  1X3-1  OPEN  (green) 
THROTTLE  lC-1  CLOSED  (amber) 
OVERBOARD  I.L.-1  OPEN  (green) 

OVc. REGARD  Li-1  CLOSED  (amber) 
PUMP  OUTLET  LR-4  OPEN  (green) 
PUMP  OUTLET  IB-4  CLOSED  (amber) 
GRAY  RETURN  LP.-2  OPEN  (green) 
GRAV  RETURN  IR-2  ClOSED  (amber) 
PUMP  RETURN  LR-1  OPEN  (green) 


4.1  Remove  jumper  connected  in 

step  4.C. 


No  panel  Indication. 


Disconnect  the  six  wires  from 
the  terminals  marked  ten (1C) 
minutes,  one  (l)  hour,  and 
two  (2)  hours  at  the  Super 
Cooler  (LN/2  Heat  Exchanger 
in  the  LO/2  storage  area). 


(a)  No  panel  indication, 

(b)  POWER  light  (white)  comes 
on  (IOX-GOX  PANEl). 
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OPERATION 

5.0  (Con't) 

Connect  a  0-25  ohm,  10  turn  potentio¬ 
meter  (set  for  zero)  to  the  two  leads 
marked  two  (2)  nours,  one  lead  should 
be  connected  to  the  wiper.  This  will 
be  designated  aa  the  (A)  potentiometer. 
Jumper  the  two  leads  marked  ten  (10) 
minuies.  Connect  another  0-^5  ohm, 

10  turn  potentiometer  (set  for  zero 
ohms  to  the  two  leads  marked  one  (1) 
hour.  Connect  one  lead  to  the  zero 
end  and  the  other  lead  to  the  wiper 
end.  This  will  be  designated  as  the 
(B)  potentiometer.  (Leave  potentio¬ 
meters  connected.)  Throw  the  power 
awitch  to  the  ON  position  on  both 
the  2  HOURS  and  10  MIN  Hot-Wire  Liquid 
Gas  Detector  amplifiers  in  the  Cabinet 
-Amplifier  Rack  (7-68371)  in  the 
Transfer  Room. 

5.1  Slowly  increase  the  resistance 
of  the  "A"  potentiometer  until 
the  2  Hour  light  goes  off  and 
the  1  Hour  light  comes  on. 


(c)  2  HOUR  light  (green)  comes  on. 


(a)  2  HOURS  light  (green)  goeB 
off. 

(b)  1  HOUR  light  (green)  comes 


5.2  Connect  the  two  Special  d-c 
voltmeters  to  the  LN2  Supply 
Solenoid  plug.  (Liquid  Oxygen 
Storage  Area)  One  meter  should 
be  connected  across  the  VENT 
solenoid  pin  and  -28  volt  bus  and 
the  second  meter  should  be  connected 
across  the  PRESS .  pin  and  the  -28 
volt  bus.  (Leave  meters  connected 
through  step  5.5.) 

5.3  Slowly  increase  the  resistance 
of  the  (B)  potentiometer  until 
the  1  Hour  light  goes  off  and 
th^  10  MIN  light  comes  on. 


(c)  Calibrated  dial  on  the 
potentiometer  indicates 
approximately  10  ohmB. 

(a)  Both  meterB  indicate 
zero  volts. 


(a)  1  HOUR  light  (green) 
goes  off. 

(b)  10  MINILES  light  (red) 
comes  on. 

(c)  Calibrated  dial  on 
potentiometer  indicates 
approximately  10  ohms. 
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OPERATION 


OBSERVATION 


5.3  (Con't.) 


(d)  Each  meter  indicates 
2B  volts  dec 


5.4  Connect  a  third  0-25  ohm, 

10  turn  potentiometer 

(set  for  zero)  to  the  leads 
marked  ten  (10)  minutes  at 
the  Super  Cooler.  (Leave 
potentiometer  connected . ) 

5.5  Slowly  increase  the  resistance 
of  tne  potentiometer  (step  5.4) 
until  the  10  MIN  light  goes  off. 

5.6  Disconnect  the  three  poten¬ 
tiometers  and  two  voltmeters. 
Reconnect  wires  disconnected 
in  stop  5.0. 

DUMP 


6.0  Apply  +28  volts  dc  to  terminal 
12  at  the  Control  Station  in 
the  Blockhouse.  Maintain  this 
voltage  until  step  6.5. 

6.1  Install  a  jumper  between  terminals 
3  and  10.  Install  another  Jumper 
between  terminals  5  and  11,  Main¬ 
tain  these  connections  until  step 
25.19. 

6.2  Throw  the  DUMP  VALVE  switch  to  the 
open  position.  (Release  -  switch 
returns  to  center  position.) 

6.3  Throw  the  DUMP  VALVE  switch  to 
the  close  position.  (Release 
-switch  returns  to  center 
position. ) 


a)  No  panel  indication. 


(a)  10  MINUTES  light  goes  off. 

(b)  Each  meter  indicates  28  volts 
dc. 

(a)  No  panel  indication. 

VALVE 

(a)  No  panel  indication. 

(a)  No  panel  indication. 

(a)  DUMP  VALVE  OPEN  light  (green) 
comeB  on.  (Light  stays  on.) 

(a)  DUMP  VALVE  OPEN  light  (green) 
goes  off. 


(b)  DUMP  VALVE  CLOSED  light  (amber) 
comes  on.  (Light  goes  off.) 
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OPERATION 

6.4  Connect  a  d-c  voltmeter  across 
terminal  S  (+)  and  the  -28  volt 

dc  bus.  (Maintain  this  connection 
during  the  following  step) . 

6.5  Disconnect  the  +28  volts  dc  from 
terminal  12  (step  6o0)  and  throw 
the  DUMP  VALVE  switch  to  the  open 
position.  (Release  -  switch  returns 
to  center  position) . 


OBSERVATION 

(a)  Mater  indicates  28  volts  dc. 

(a)  Meter  indicates  zero  volts. 

(b)  DUMP  VALVE  OPEN  light  (green) 
does  not  come  on. 


6.6  Reconnect  .the  +28  volts  d-c  to  terming!  (a)  No  panel  indication. 
12  (step  6.C),  Maintain  this  con¬ 
nection  until  step  25.20. 


7.0  Apply  +28  volts  dc  to  pin  Y  of  P1C5  (a)  FILL  &  DRAIN  VALVE  OPmN  light 
at  the  Purge  Auxiliary  Control  Box  (green)  comes  on.  (Light 

(27-69173)  in  the  Cabinet-Amplifier  goes  off. ) 

Rack  (7-68371)  in  the  Transfer  Room. 

(Remove  after  indication). 

7.1  Apply  +28  volts  dc  fo  pin  Z  of  F105.  (a)  FILL  &  DRAIN  VALVE  CLOSED  light 

(Rarnove  after  indication) ,  (amber)  comes  on.  (Light  goes 

off.) 

7.2  Apply  +28  volts  dc  to  pin  p  of  Jill  (a)  FILL  &  DRAIN  VALVE  OPEN  light 

in  the  JA1  No.  1  Launcher  Box.  (green)  comes  on.  (Light  goes 

(Remove  after  indication).  off.) 

7.3  Apply  +28  volts  dc  to  pin  r  of  Jill,  (a)  FILL  &  DRAIN  VALVE  CLOSED  light 

(Remove  after  indication).  (amber)  comes  on.  (Light 

goes  off). 

7.4  Install  a  jumper  between  pin  H  of  (a)  No  panel  Indication. 

P106.  and  pin  Y  of  P105.  (Remove 

the  jumper  after  step  7.6.) 

7.5  Throw  the  FILL  &  DRAIN  VALVK  switch  (a)  FILL'&  DRAIN  VALVE  OPEN  light 

to  the  open  position.  (Then  release.)  (green)  comes  on. 

7.6  Throw  the  FILL  &  DRAIN  VALVE  switch  (a)  FILL  &  DRAIN  VALVE  OPEN  light 

to  the  close  position.  (Then  release.)  (green)  goes  off. 

7.7  Connect  a  d-c  voltmeter  across  pin  (a)  Mster  indicates  zero  volts. 

H  of  P106  and  ground.  (Maintain  this 

connection  through  step  7.9). 


ORM  A-237 
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OPERATION 

OBSERVATION 

7.8 

Throw  the  FILL  &  DRAIN  VALVE  switch 
to  the  open  position.  (Then  release.) 

(a) 

Meter  indicates  23  volts  dc 

[ 

7.9 

Throw  the  FILL  &  DRAIN  VAxA/E  switch 
to  the  close  position,  (Then 
release. ) 

(a) 

Meter  indicates  zero  volts. 

7.10 

Install  a  Jumper  between  pin  H 
of  i.lC6  and  pin  Y  of  PIC  5. 

(Leave  the  Jumper  in  until  step 

25.19.) 

(a) 

No  par.  el  indication. 

Operational  Power  Pus 

8.0 

Throw  the  OPERATIONAL  POWER  switch 
to  the  on  position. 

(a) 

No  panel  ind loot ion. 

8.1 

Install  a  jumper  between  pins  k 
and  A  of  F11C.  (Remove  jumper 
after  observation.) 

(a) 

VAuVi  CONTROL  PRES31JRE  ON 
light  (green)  comes  on. 
(Light  goes  off.) 

8.2 

Apply  +28  volts  dc  to  pin  V  of 

P42  at  the  Hydraulic  Console. 
(Disconnect  momentarily  than 
reconnect,  moave  connected  until 
ate].  3.6.) 

(a) 

MISSILE  PREEd’JRlLED  light 
(green)  comes  on.  (.dgnt 
goes  off  momentarily  then 
comes  back  on.) 

8.3 

Throw  the  OPERATIONAL  FO  ..ml  switch 
to  the  off  position. 

(a) 

No  panel  indication. 

8.4 

Install  a  jumper  between  pin3  k 
and  A  of  PilC.  Leave  jumper  in 
until  step  S.1C. 

(a) 

VALVE  CJuTROL  FREJLDRE  ON 
light  (green)  cornea  or’. 

8.5 

Throw  the  OPERATIONAL  PG..ER  switch 
to  the  on  position. 

(e ) 

OPERATIONAL  POaVJ?  ON  light 
(grMi.i:)  comes  or  . 

8.6 

Disconnect  +28  volts  dc  from  pin  V 
of  P4~  (step  E.-).  Turn  tho  TEST 
POSITION'  switch  to  the  on  position 
(then  off). 

(a) 

No  panel  indication. 

(a)  OPERA H Of. A L  POWER  ON  light 
(grown)  goes  off. 


■OOP 


8,7  Apply  +28  volts  dc  to  pin  V  of 
P201  at  the  Pneumatic  Console. 


(b)  MldGILE  PRESGURI/.r.D  light 
(green)  goe3  off. 
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OPERATION 

8.8  Disconnect  the  +28  volts  dc  from 
pin  Y  of  POfl  (step  8.7). 

8.9  Turn  the  TEST  POSITION  switch 
to  the  on  position. 


8.10  Remove  the  jumper  between  pins 
k  and  A  of  Pile  ( step  8.4.). 


9.0  Apply  +28  volts  to  pin  T  of  P1C5 
at  the  Purge  Auxiliary  Control 
Box  (27-69173)  in  the  Cabinet 
-Amplifier  Rack  (7-68371)  in 
the  Transfer  Room.  (Remove  after 
indication. ) 

9.1  Apply  +28  volts  dc  to  pin  U 

of  P105.  (Remove  after  indica¬ 
tion.  ) 

9.2  Apply  +28  volts  dc  to  pin  m  of 
Pill  in  the  JA1  No.  1  launcher 
Box.  (Remove  after  indication.) 

•  V  *  ' 

9.3  Apply  +28  volts  dc  to  pin  n  of 
PI-11.  (Remove  after  indication.) 

9.4  Install  a  jumper  between  pin  B 

of  PI 06  and  pin  T  of  PI  05.  (L/?nve 
jumper  in  until  step  25.19.) 

9.5  Throw  the  A-B  VAIVE  switch  to  the 
open  position.  (Release) 

9.6  Throw  the  A-B  VALVE  switch  to  the 
close  position.  (Release) 

9.7  Throw  the  A-B  VAI.VE  swit-ch  to  the 
open  position.  (Release) 


OBSERVATION 


(a)  No  panel  indication. 


(a;  TEoT  POSITION  ON  light  (red) 
comes  on. 

(b)  OPERATIONAL  POWER  ON  light 
(green)  comes  on. 

(a)  VALVE  CONTROL  PRESSURE  ON  light 
(green)  goes  off. 

(a)  A-B  VAIVS  OPEN  light  (green) 
comes  on,  (Light  goes  off.) 


(a)  A-B  VALVE  CLOSED  light  (amber) 
comes  on.  (Light  goes  off.) 

(a)  A-B  VALVE  OPEN  light  (green) 
comes  on.  (Light  goes  off.) 

(a)  A-B  VALVE  CIOLED  light  (amber) 
comes  on.  (Light  goes  off.) 

(a)  No  panel  indication. 


(a)  A-P  VALVE  open  light  (green) 
comes  on. 

(a)  A-B  VALVE  OPEN  light  (green) 
goes  off. 

(a)  A-B  VALVE  OPEN  light  (green) 
cornea  on. 


•■■■S  ;>•  ■’.  *  -V.  ■  V  f\V: 
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OK.  RATION 

9.8  Throw  the  OPERATIONAL  POWER  switch 
to  the  off  position.  (Return  to 
the  on  position  after  obsei vation. ) 


O^RRVAnON 

(n)  GPr,RA  TJONAL  POWER  ON  light 
(green)  goes  off.  (Light 
comes  on. ) 

(b)  Fill,  &  DRAIN  VALVE  OPEN  light 
(green)  goes  off. 


Pump  Inlet  Valve 


1C.C  Connect  a  Bpecia.l  d-e  voltmeter 
across  pin  W  (+)  and  pin  X  (-) 
of  P109  at  the  Liquid  Oxygon 
Transfer  Unit.  (Maintain  this 
connection  through  step  1C.;.) 

1C.1  Throw  the  PUMP  INLET  VALVE  switch 
to  the  close  position,  (momentary 
type  swi tch  returns  to  center  when 
released. ) 

1C. 2  Throw  the  PUMP  iNLtf  VAJ.Vt  switch 
to  the  open  position.  (Release) 

1C. 3  Install  a  jumper  between  pin  W 
of  PIG9  and  pin  G  of  Pile.  leave 
jumpeh  in  until  step  24.19. 

Throttle  Vhlve 

11.0  Connect  e  d-c  voltmeter  across 
pin  0  (+)  and  pin  X  (-)  of  PliO 
at  the  Liquid  Oxygen  Transfer 
Unit.  (Maintain  this  connection 
through  step  11.4.) 

11.1  Connect  a  d-c  voltmeter  across 
pin  H  (+)  of  P110  and  pin  X  (-) 

of  P1C'9.  (Maintain  this  connection 
during  the  following  step.) 

11.2  Throw  the  THROTTLE  VALVE  a wit oh  to 
the  open  position.  (Release  after 
observation  -  switch  will  return  to 
center  position.) 


(a)  Meter  indicates  zero  volts. 


(s/  i-.eter  indicates  23  volts  dc. 


(a,  Meter  indicates  zero  volts, 
(a)  No  panel  indication. 


(a)  Meter  indicates  zero  volto. 


(n)  Meter  indicates  zero  volts. 


(a)  Both  meters  (steps  11. C  and 
11.1)  indicate  2?  volts  dc. 
(both  meters  indicate  zero 
volts. ) 


OPERATION 


OBSERVATION 


11.3  Connoct  a  d~c  voltmeter  across 
pin  N  (-t )  of  P1.1C  nr.'i  pin  X  (-) 

of  PLC9.  (Maintain  this  connection 
during  the  following  step.) 

11.4  Throw  the  THROTTU  VALVE  switch 
to  tho  close  position,  (Release 
after  observation  -  switch  will 
return  to  center  position.) 

11.5  Install  e  jumper  b -tween  pin  N  of 

1 11C  and  pin  Q  of  P1C9  and  another 
jumper  between  pir.  H  of  P 11 C  arl  pin 
P  of  P1C9.  Leave  both  jumpers  in 
until  step  L4.1V. 


(a)  rioter  indicates  zero  volts. 


(a)  Both  meters  (steps  11. C  and 
11.9)  indicate  2d  volts  dc, 
(both  meters  indicate  zero 
volts.  )• 

(a)  No  pnnol  indication. 


Pump  1C 


Instsll  a  jumper  b .tween  tomans.  Is 
TB2  and  f Lj-  (lump  LC)  ft  tr.e  Tac¬ 
tical  Lwitcb  Pane a,  (Leave  the 
jumper  in  through  step  13. If.) 

Throw  the  THROTTLE  VALVE  switch 
to  the.  open  position  and  hold 
actuated  until  observations  ere 
completed,  (bwitch  returns  to 
center  position  when  released. ) 


Throw  the  THROTTLE  VAxVE  switch 
to  th6  close  position  ar.i  hoi  \ 
actuated  until  observations  are 
completed,  (Switch  returns  to 
center  position  when  releases.) 


12.3  Press  the  PUMP  LC  JTART  button. 


(a)  f.c  panel  indication. 


(a)  THROTTLE  LC-1  OPEN  light 
(greer.)  conies  on.  (Light, 
goes  off.) 

(b)  Aft^r  approximately  5  seconds, 
ilnOTTLs.  VAo-VK  FQ..ER  ON  light 
(greer.)  comes  on.  (Light 
goes  off.) 

(a)  THROTTLE  LG-1  CLOLED  light 
(amber)  comes  on.  (Light 
goes  off. ) 

(b)  After  approximately  5  seconds, 
TH  ROT  ILL  VALVr.  POWER  ON  light 
(green)  comes  on.  . (Light 
goes  off, ) 

(a)  PUMP  LC  POWER  ON  light  (green) 
comes  on. 

(b)  THROTTLE  VALVE  POWER  ON  light 
(green)  comes  on. 


I 
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OPERATION 

12.4  Throw  the  THROTTLE  VALVE  switch 
to  the  open  position  and  hold  ac¬ 
tuated  until  observations  are 
complete  1.  (Switch  returns  to 
center  position  when  released.) 


12.5  Throw  the  THROTTLE  VALVo  switch 
to  the  close  position  and  hold 
actuated  until  observations  are 
completed,  (switch  returns  to 
center  position  when  released.) 


12.6  Press  the  PUMP  LC  GIOP  button. 


12.7  Press  the  PUMP  LG  START  button. 


12.8  Tnrow  the  OPERATIONAL  P0,ER  switch 
to  the  off  position.  (After  obser¬ 
vation,  throw  switch  on  position* 
again.) 


OBSERVATION 

)  NKOJTLE  LC -1  OPuN  light 
(green)  comes  on.  (Light 
goes  off. ) 

PUi-ip  LC  POWER  ON  and  THROTTLE 
VALVE  POWER  ON  lights  (green) 
remain  or,. 

THR^TTLc  LC— 1  CLOSED  light 
(amber)  comes  on.  (Light 
goes  off.) 

PUMP  LC  POWER  ON  and  THROTTLE 
VALVE  POioR  ON  lights  (green) 
remain  on. 

PUiiP  LC  POWER  ON  light  (green) 
goes  off. 

THROTTLE  VALVE  P0*ER  ON  light 
(green)  goes  off.  , 

I 

PUi-iP  LC  PC WER  OH  light  (green) 
comes  on. 

THROTTLE  VA_VE  POWER  ON  light 
(green)  comes  on. 

OPERATIONAL  POWER  ON  light 
(green)  goes  off.  (Light, 
comes  on. ) 

PUMP  LC  POWER  ON  light  (green) 
goes  off. 

THROTTLE  VALVE  POWER  ON  light 
(green)  goes  off. 


-J.,0  Install  a  jumper  between  terminals  (n 

TB  2  and  TB  3  (Pump  LA)  and  another 
jumper  between  terminals  TB  2  and 
TB  3  (Pump  LB)  at  the  Tactical  Switch 
anel.  (Leave  the  jumpers  in  until 
specified  during  the  following  procedure.) 


No  panel  indication. 
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OPERATION 

13.1  Press  the  PUMPS  LA  AND  LR  START 
button. 


13.2  Remove  the  Jumper  (step  13. C  ) 
between  TD  2  and  TB  3  (Pump  LA) 
at  tho  Tactical  Switch  Panel. 
(Reconnect  jumper  after  next 
stop  Is  complete.) 

13.3  Press  the  PUMPS  LA.  AND  LR  START 
button. 


OBSERVATION 

(a)  PUMP  .LB  POWER  ON  light 
(preen)  comes  on. 

(b)  After  a  delay  of  approximately 
5  seconds: 

PUMP  LA  PO ./LR  ON  light  (green) 
comas  on. 

(a)  No  panel  indication. 


13.4  Reconnect  Jumper  removed  in  step  13.2. 
Remove  tho  jumper  (step  1 3 . C)  between 
terminals  TR  2  and  TB  3  (Pump  LB). 
(Reconnect  Jumper  .-"fter  next  step  is 
complete. ) 

13.5  Press  the  PUMPS  LA  AND  LP  START 
button. 

13.6  Reconnect  the  Jumper  removed  in 
ste;  13.4.  Press  t>o  PUMPS  LA 
AND  LB  START  butter. 


(a)  PUMP  LB  POWER  ON  light  (green) 
comes  on. 

(b)  Approximately  1C  seconds  after 
indication  (a): 

PUMP  LB  POWER  ON  light  (green) 
roes  off. 

(a.)  No  panel  indication. 


13.7  Press  the  PUMPS  LA  &  LB  STOP 
button. 


(a)  No  panel  indication. 


(a)  PUMP  LB  POWER  ON  light  (green) 
comes  on. 

(b)  After  a  delay  of  approximately 
5  seconds: 

PUMP  LA.  POWER  ON  light  (green) 
comes  on. 

(a)  PUMP  LB  POWER  ON  light  (green) 
gees  off. 

(b)  PUMP  LA  POWER  ON  light  (green) 
goes  off. 
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OPERATION 

15.8  Press  the  PUMPS  U  AND  LB  START 
butt  on . 


13.9  Press  the  PUMP  LC  START  button. 

13.10  Throw  the  OPERATIONAL  POWER  switch 
to  the  off  position.  (After  ob¬ 
servation,  throw  the  switch  on 
position  again. )  (Remove  the 
three  jumpers  at  the  Tactical 
Switch  Panel  that  were  installed 
in  steps  12.0  and  13.0.) 


OBSERVATION 

(a)  PUMF  LB  POWER  ON  light 
(green)  comes  on. 

(b)  After  a  delay  of  approximately 
5  seconds! 

PUMP  LA  POWER  ON  light  (green) 
comes  on. 

(a)  No  panel  indication. 

(a)  OPERATIONAL  POWER  ON  light 
(green)  goes  off.  (Light 
comes  on.) 

(b)  PUMP  LB  POWER  ON  light  (green) 

g068  Off. 

(c)  PUMP  LA  POWER  ON  light  (green) 
goes  off. 


Bypass  Valves  Switch 


14.0 


Connect  a  Special  d-c  voltmeter 
across  pin  R(+)  and  pin  X(-) 
of  P109,  and  another  Special 
d-c  voltmeter  across  pin  N 
of  P109  and  pin  X(-)  of  P110. 
Maintain  these  connections 
through  step  14.3.  (The  negative 
sides  of  the  meters  may  be  left 
connected  to  the  X  pinB  on  P109 
and  P110  until  step  21.3  1b 
completed . ) 


14.1  Throw  the  PUMP  BYPASS  VALVES 
switch  to  the  open  position. 

14.2  Throw  the  OPERATIONAL  POWER 
switch  to  the  off  position. 


14.3  Throw  the  PUMF  BYPASS  VALVES 
switch  to  the  close  position. 


(a)  Both  meters  indicate  zero  volts. 


(a)  Both  meters  indicate  28  volts 
dc. 

(a)  OPERATIONAL  POWER  ON  light 
(green)  goes  off. 

(b)  Both  meters  indicate  zero 
volts. 

(a)  Both  meters  Indicate  zero 
volts. 


rORM  A-a»7 
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Outlet  Valve a  Switch 


15*1 


15.2 


15.3 


Connect  ,i  Jpecirl  d-c  voltmeter 
across  pin  L  (+)  rr  !  X  (-}  of 
P109,  and  mother  Special  d-c 
voltmeter  aero ss  pin  0  (+)  of 
P1C9  and  pin  X  (~,  of  PI 1C. 
(Maintain  this  connection  through 
step  15.3. ) 

Throw  the  PUMP  OUTLET  VALVES  a witch 
to  the  open  positior. 

Throw  the  OPERATIONAL  P0>  LR  switch 
to  the  on  positior. 


Throw  tne  PUMP  OUTLET  VALVES  switch 
to  the  close  position. 


(a)  Both  meters  indicate  zero 
volts. 


(a)  Both  meters  indicate  zero  volts 


(a)  OPERATIONAL  POWER  ON  light 
(green)  comes  on. 

(b)  Doth  meters  indicate  28  volts 
dc. 

(a)  both  mater3  indicate  zero 
volts. 


f.lve  0 


16. C 


16.1 


16.2 


16.3 


17. C 


17.1 


Connect  a  Special  d-c  voltmeter 
across  pin  H  (+)  and.  pin  X  (-) 
of  11C9.  (Maintain  this  connec¬ 
tion  through  step  16.3.) 

Threw  the  COOLER  INLET  LC-2  switch 
to  the  open  position. 

Throw  the  OPERATIONAL  POWER  switch 
to  the  off  position. 


Throw  the  COOLER  LNL~T  LC-2  switch 
to  the  close  position. 


Connect  a  Special  d-c  voltmeter 
across  pin  C  (+)  aid  pin  X  (-) 
of  PIC 9,  (Maintain  this  connec¬ 
tion  through  step  17.3.) 

Throw  the  PUMP  OUTLET  LR-4  Bwitch 
to  the  open  position. 


(a)  Meter  indicates  zero  volta. 


(a)  Meter  indicates  28  volts  dc. 


(a)  OPERATIONAL  POWER  ON  light 
(green)  goe3  off, 

(b)  i-.eter  indicates  zero  volts, 
(a)  Meter  indicates  zero  volts. 


Ive . [La-; 


(a)  Meter  indicates  zero  volts. 


(a)  Meter  indicates  zero  volts. 
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OPERATION 

OBSERVATION 

17.2 

Throw  the  OPERATIONAL 
to  the  on  position. 

POWER  switch 

(a) 

OPERATIONAL  POWER  ON  light 
(green)  comes  on. 

(b) 

Meter  indicates  28  volts  dc 

17.3 

Th”ov  the  PUMP  OUTLET 
to  the  close  position. 

LR-4  switch 

(a) 

Meter  indicates  zero  volts. 

Gravity  Return  Valve 

Ji£=2i 

18.0 

Connect  a  Special  d-c 

voltmeter 

(a) 

Meter  indicates  zero  volts. 

pcross  pin  F  (+)  and  pin  X  (-) 
of  P109.  Maintain  this  connec¬ 
tion  through  step  12. R.) 


18.1 

Throw  the  GRAVITY  RETURN  LR-2  switch 
to  the  close  position. 

(a) 

Meter 

indicates  28  volts  dc 

18.2 

Throw  the  OPERATION A I  POWER  switch 
to  the  off  position. 

(a) 

OPERATIONAL  POWER  ON  light 
(green)  goes  off. 

(b) 

deter 

indicates  zero  volts. 

18.3  Throw  the  GRAVITY  RETURN  LR-2 
switch  to  the  open  position. 


(a)  Meter  indicates  zero  volts. 


Eag&JL£  SpesA-Sor-tgel 


19.0  Throw  the  OPERATIONAL  FO.-ER  switch 
to  the  on  position. 

19^1  Connect  a  Special  1-e  voltmeter 
across  pin  C  (+)  arcl  pin  X  {-) 
of  P11C,  Maintain  this  connec¬ 
tion  through  step  19.7.) 

19»2  Connect  a  Special  d~c  voltmeter 
across  pin  F  (+)  of  P11C  and  pin 
X  (-)  of  HC9.  (Maintain  this 
connection  through  step  19.7.) 


(a)  OPERATIONAL  POWER  ON  light 
(green)  comes  on. 

(a)  Meter  indicates  zero  voltB. 


(s)  Met°r  indicates  zero  volts. 


(a)  Meter  on  pin  C  (step  19.1) 

indicates  28  volts  dc.  (Meter 
indicates  zero  volts.) 


» 


19.3  Press  PUMP  LC  SPEED  INCREASE 
button.  (Release) 


C  O  N  V  A  1  R 
ASTRONAUTICS 

convmir  a  division  of 

OCNCRAU  DYNAMIC#  CORPORATION 


np -PATTON 

19.4  Press  P'JKP  3PuED  DECREASE 
button.  (Release) 


Press  both  PUMP  LC  3PEED  INCREA3E 
button  and  PUMP  LC  EPuED  DECREASE 
button  simultaneously.  (Release) 


19.6  Throw  the  OPERATIONAL  PCWiiR  switch  (a) 
to  the  off  position. 

19.7  Press  the  PUMP  LC  El  -ED  INCREASE  (a) 

button  (release).  Press  the  PUMP 

LC  SPaED  DECREASE  button  (release). 


obsehvvttqn 

Meter  on  pin  F  (step  19.2) 
indicates  '2d  volts  dc. 

(Meter  indicates  zero  volts.) 

Both  meters  indicate  zero 
volts.  (Either  meter  may 
defLect  momentarily  while 
pressing  or  releasing  switches) 

OPERATIONAL  PO.JRR  ON  light 
(green)  goes  out. 

Both  meters  indicate  zero 
volts  at  e_il  times. 


2C.0 


2C.1 


Pump  Return  Velve 

Connect  a  special  d-c  voltmeter  (a) 

across  pin  Y  (+)  and  pin  X  (-) 
of  P1G9.  (maintain  this  connection 
through  step  2C.1) 

Throw  the  PUMP  RETURN  LS-1  switch  (&', 

to  the  open  position.  (Return  switch 
to  the  close  position.) 


iHpter  indicates  zero  volts. 


Meter  indicates  23  volts  dc. 
(iet°r  in.iicr.te3  zero  volt3.) 


Overboard  Valve  (L.-i-? 


21. C 


21.1 


21.2 


21.3 


Connect  a  Jpecial  d-c  voltmeter 
across  pin  K  (+)  and  pin  X  (-) 
on  P1G9,  (Maintain  this  connec- 
tion  through  step  21.2.) 

Throw  the  OVERBOARD  LM—  i  switch 
to  the  open  position. 

Throw  OVERBOARD  L—l  swi tch  to 
the  close  position. 

Install  a  jumper  between  pin  K 
and  pin  e  on  PIC 9.  (Leave  jumper 
in  until  step  24.19.) 


Meter  indicates  zero  volts. 


Moter  iniieates  23  volts  dc. 


Meter  indicates  zero  volts. 


No  panel  indication. 


22.0  Connect  a  d-c  voltmeter  across  ( 

pin  r  (4)  of  P201  at  the  Pneumatic 
Console  and  -28  volt  do  bus,  (Main¬ 
tain  this  connection  through  step  22.3.) 


(e)  Meter  indicates  zero  volts. 
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OP.-.RA  IT  ON 

22.1  Throw  t^o  PRE-FI!  1  switch  to 
the  on  position. 


22.2  Throw  the  PANE!  POWER  -switch  to 
the  off  position.  (Return  to 
the  on  position  after  obser¬ 
ve  tAonn.  ) 


22.3  Throw  PRK-FILi.  switch  to  of*’  (a) 

position.  (Dio  connect,  -i  side 
of  meter  from  P201-r  $fter 
observe  tionn.)  (b) 

Stop  3  Permission 

23.0  Connect  a  d-c  voltmeter  across  (a) 

pin  o  (i)  of  P2C1  at  the  Pneu¬ 
matic  Coracle  and  -2c'  vo.lt  dc 
bus.  (Maintain  this  connection 
through  3tep  23.4.) 

23.1  Throw  the  STEP  3  PERMISSION  switch  (a) 

to  the  on  position. 


23.2  Throw  the  PANEL  POSER  swi tch  to 
the  off  position.  (Return  to 
tbo  on  position  after  observations.) 


OBSERVATION 

PRE-FILL  light  (green) 
comes  on. 

Meter  indicates  28  volts  dc. 

FARM]  POWER  ON  light  (green) 
goes  off.  (Light  comes  on.) 

TEST  POSITION  ON  light  (red) 
goes  off.  (light  comes  on.) 

PRE-FI L!  light  (green)  goes 
off.  (light  comes  on.) 

Met, or  (step  22.0)  indicates 
corn  voltr .  (Meter  indicates 
28  voltp  dc.) 

PRF~F7]L  light  (green)  goes 
off. 

Meter  indicates  zero  volts. 


Meter  indicates  zero  volts. 


STEP  3  PERMISSION  light  (green) 
co.-.es  or.. 

Meter  indicates  28  volts  dc. 

PANEL  POl  SR  ON  light  (green) 
goes  off.  (light  comes  on.) 

TEST  POSITION  ON  light  (red) 
goes  off.  (Light  comes  on.) 

STEP  3  PERMISSION  light  (green) 
goes  off.  (Light  comes  on.) 

Meter  (step  23.0)  indicates 
zero  volts.  (Meter  indicates 
28  volts  dc.) 


u 
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2b 

•  n  on_ 

23.3 

Thro;  t*--'  ?.TiP  3  P-*w  .IJ  ION  c'dboh 

In] 

ST"!  3  Pdm.OGIO:  light, 

4  j  t  •-  --"T  po .  i  t,  ’  ,  ( li  .?  oornnc  t 

(green)  goes  off. 

mot.'T  nftor  ob-.:,:'*v-  bi  ir,;, ) 

(b) 

Met  *r  indicate-  sero  volts. 

23.4 

Throw  the  OPERA  HQ;,*  4  PO’lv.R  switch 

«a) 

OPERA  iTON'’.  PO'  TiR  ON  light 

to  the  on  poritior. 

(  )  comes  on. 

'■'.(v  r  vney  ■'? 

rcr;  ijt 

• 

NOTS: 

..'top.:  24. r  t'-'ro1:;-  44.5  v  -ify  th.-t  the 

’uiuperr  i  net- lied  in  previous 

:V.’p.;  !  "  .bill  enr  need’  : . 

24.0 

Thro*/  iho  POMP  Ti'.Z:  2R.  3  *.oh 

(n ] 

PUMP  TM./f  i.r-3  C40G;D  light 

to  the  cloi1  po.,4t  :,ior..  (  "h-ow 

f-.mber)  -cues  on.  (Light 

to  opnn  po  d  tier.  ond  — 1.  non.) 

rows  off.) 

r '  "> 

TPr.-iW  th .?  T  :r)  Vi.  ••  .’..1 

' 

'!-Ti  >",r  .o-i  ci.oip.D  light 

to  tbr  o  !■■>_•*  po:It-o«.  ('■’■■  -<•  j-) 

■  . nb- : r ec::»es  or.  ( Light 

I'h.riw  t.c  op?r.  pod  tl-.'.  ("fibB  ;o) 

c-o-'s  off. : 

• 

(d) 

ibRcrtu".  r;-:  op-,;,  light 

(p  —  -.n)  roues  ;r.,  i  ;ht  goes 

off.) 

f 

24.2 

Throw  the  0V;.R2O.*.HL’  .-3  r.v’ tch 

r  ,  \ 

QV  .RROAR!)  1  vi-].  OP"V  light 

to  tne  open  po.rit  (Thro: 

(green)  cot;e;:  cr,  (Light 

to  toe  elope  posit’  o’  . ) 

goes  off.: 

24.3 

Throw  Van  DUMP  VA1VK  switch  to 

(a) 

D,rMP  VMVF.  OPEN  light  (green) 

the  open  por.it  i-r,.  (  'hrov  to 

coi'ioo  on.  (!J.ght  goes  off.) 

th-  n"*ooe  poji  ti"-r.  ?„rd  T*v  1  ot  j-t* . ' 

(b) 

(:’PMP  VA...V-  O.di-d  light 
('■nber)  comes  or.  momentarily, 
then  roes  off.) 

24.4 

Throw  *•><?  f-P  V/1  i  VK  -jy.i  tch  to  the 

(«: 

‘ V.V  V:\  OP"!1'  light  comer-  on. 

open,  po . &  i  o- .  '  !'h ”  j i,-j  th •* 

do;?  po.b  t5  or.  -’ll  T’° 1  ;;;■  j"  . ; 

(bight  goes  orf.) 

24.5 

Thro"  the  ?JlT.  &  DRAIN  VA:. V”  switch 

(p} 

HI;.  U  GRAIN  V MVK  OPEN  light 

to  th-  open  por !  td-r.  (  i-now  to 

(gm-r)  comer,  on.  (light 

the  close  pr»ui  t»:on  a-  ’  r  1 1  rue.) 

goer,  off.) 

NOTE: 

A;,  this  point,  .-11  light-  listed  under 

OBSERVATION  2,',.C  trrou-h  24.5 

•should  bo  off. 
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OPERATION 

24.6  Preft»  EMERGENCY  button.  (Release.) 


OBSERVATION 

(a)  EMERGENCY  light  (red)  comes  on 

(b)  OPERATIONAL  POWER  ON  light 
(green)  goes  off. 


(c)  OVERBOARD  LfL-1  OPEN  light 
(gro  en)  conies  on. 

(d/  iHRCTTLE  LC-1  CLOSED  light 
(amber)  cornea  on. 


24.7  Throw  the  PUMP  INLET  LR-3  switch 
to  the  open  position.  (Release.) 

24.8  Throw  the  PUMP  INLET  IJU3  switch 
to  the  CLOSE  position.  (Release.) 

24.9  Throw  the  THROTTLE  LC-1  switch  to 
the  open  position.  (Release.) 


24.10  Throw  the  A-B  VALVE  switch  to 
the  close  position.  (Release.) 

24.11  Throw  the  FILL  &  DRAIN  VALVE  switch 
to  the  Close  position.  (Release.) 


(e)  PUMP  INLET  LR-3  CLOSED  light 
(amber)  come 3  or. 

(f)  DUMP  VALVE  OPEN  light  (green) 
Oomo  3  on . 

(g)  A-B  VALVc,  OPEN  light  (green) 
comes  on. 

(h)  FILL  &  DRAIN  VALVE  OPEN  light 
(green)  comes  on. 

(a)  PUMP  INLET  LR-3  CLOSED  light 
(amber)  goes  off, 

(a)  PUMP  INLET  LR-3  CLOSED  light 
(amber)  comes  on. 

(a)  THROTTLE  LC-1  CLOSED  light 
(amber)’ goe 3  off.  (Light 
comes  on.) 

(b)  THROTTLE  LC-1  OPEN  light  (green 
comes  on.  (Light  goes  off.) 

(e)  A-B  VALVE  OPEN  light  (green) 
goes  off.  (Light  comes  on, ) 

(a)  FILL  &  DRAIN  VALVE  OPafc  light 
(green)  goes  off.  (Light 
comes  on.) 


^  C  O  N  V  A  I  R 
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GP^RA riOh 

24.1*  Throw  the  DUMP  VALV1  switch  to 
the  close  position.  (Release.) 


24 J 3  Throw  the  DUMP  V4L Vn  switch 

to  the  open  positior.  (Release.) 


24.14  Threw  the  DUMP  VALVE  switch  to 
the  close  positior.  (Release.) 


24.15  Press  and  hold  EMERGENCY  REGET 
butt  n. 


24.16  Release  EnERGErCY  RESET  buttor. 


24.17  Throw  the  PUMP  INLET  LE-3  switch 
to  the  open  positior-.  (Release.) 

24.18  Throw  the  MILL  4-  DRAIN  VALVE 
switch  to  the  close  position. 
(Release. ) 
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OBSERVATION 


(a)  DUMP  VA1VE  OPEN  light  (green) 
goes  off. 

(b)  DUMP  VALVE  Ci. 03 ED  light  (amber) 
comes  on. 

(a)  DUMF  VALVE  C;X)SED  light  (amber) 
goes  off. 

(b)  DILIP  VAiVr.  OPEN  light  (green) 
corner,  or. 

(a)  DUMP  VALVE  OPEN  light  (green) 
goes  off. 

(b)  DUMP  VALVE  CLOSED  light  (amber) 
comes  on. 

(a)  EMERGENCY  light  (red)  goe3  off. 

(b)  TuR0T'lrLr.  LC-1  CLQJED  light 
(amber)  goe3  off. 

(c)  OV.rUDOARD  l.JM-1  OPEN  light 
(green)  goes  off. 

(d)  DUMP  VALVE  CLOSED  light  (amber) 
goes  off. 

(e)  A-.R  VALVE  OPEN  light  (green) 
goes  off. 

(a)  OPERA  rT0N AL  POWER  ON  light 
(green)  comes  on. 

(a)  PUMP  LR-l  VALVE  CLOSED  light 
(amber)  goe3  off. 

(a)  ?ItJ  &  DRAIN  VALVE  OPEN  light 
(grecr.)  goes  off. 


CON  VAI  R 
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OPERATION 

24.19  Remove  the  following  jumpers: 

P1.09-*  to  P11C-G  (step  If.  3) 
P109-Q  to  P110-N  (step  11.5) 
P109-P  to  P1.1C-H  (step  11.5) 
P1C9-K  to  P109-e  (sten  21.3) 


(r) 


QRSEFVa  IT ON 
No  indication. 


Liquid  "x:,,ren  ~.c,v^3  Indicator 3 


25. C 


15.1 


25.2 


25.3 

25.4 

25.5 


25.6 


Throw  the  A-B  VALVE  switch 
to  the  open  position.  (Re¬ 
lease.  ) 

Disconnect  plug  P1C2  from  the 
Propellant  Level  Control  Unit 
(7-43022)  in  the  Cabinot-Amplifior 
Rack  (7-68371)  in  the  Transfer  Room. 
Connect  ohmmeters  between  pins  n 
and  It,  p  and  \r,  u  and  k,  v  and  k 
on  P1C2.  (Remove  after  step  25.4). 

Throw  the  four  LIQUID  OXYGEN  LEVEJ. 
PROBES  switches  on  the  Propellant 
Level  Simulator  Panel  in  tho  SIGNAL 
RESPONDER  Trailer  to  the  LIQUID 
position. 

Throw  the  four  LIQUID  OXYGEN  LEVEL 
PROBES  switches  to  the  GAS  position. 

Throw  the  four  LIQUID  OXYGEN  LEVEL 
PROBES  switches  to  the  FAIL  positior. 

Connect  ohmmeters  between  pins 
x  and  c,  w  and  c,  3  and  c,  r 
and  c  on  P1C2.  (Remove  after 
step  25.3. ) 

Throw  the  five  FUEL  LEVEL  PROBES 
switches  to  the  LIQUID  position. 


(a)  A-B  VALVE  OPEN  light  (green) 
comes  on,  on  the  ;Li..uid 
Oxygen  Tanking  Console. 

(a)  Mo  indications. 


(a)  All  meters  indicate  2.2  ohms, 


(a)  All  meters  indicate  1C  ohms. 


(a)  All  meters  indicate  .an  open 
ci rcuit. 

(a)  No  indications j 


(a)  All  meters  indicate  47  ohms. 


25.7  Throw  the  five  FUEL  LEVEL  PROBES 
switches  to  the  GAS  position. 


(a)  All  maters  indicate  1C  ohms 


CONVAIR 
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OPERATION 

25.3  Throw  the  five  F.JEL  LEVEL 

PROBES  switches  to  the  FAIL 
position. 

25.9  Apply  +28  volts  dc  to  pin  J  of 
P102.  (Remove  after  3tep  25.16.) 

25.10  Apply  +28  volts  dc  to  pin  H  of 
P102.  (Remove  after  step  15.15.) 


25.11  Throw  the  A-B  VALVE  switch  on 
the  Liquid  Oxygen  Tanking  Control 
Console  to  the  open  position. 
(Switch  returns  to  center  when 
released. ) 

25.12  Throw  the  FILL  &  DRAIN  VALVE  switch 
to  the  close  position.  (Switch 
returns  to  the  center  poaition 
when  released.) 

25.13  Throw  the  DUMP  VALVE  switch  to 
the  close  position.  (Switch 
returns  to  center  position  when 
released.) 


25.14  Press  the  EMERGENCY  button  on 

the  Liquid  Oxygen  Tanking  Control 
Console.  (After  observations  are 
completed,  press  the  RESET  button.) 


* 
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OBSERVATION 

(a)  All  meters  indicate  an  open 
circuit. 


(a)  9556  light  (red)  comes  on. 

(a)  OVERFILLED  light  (red)  comes 
on. 

(b)  95 %  light  (red)  goes  off. 

(c)  A-B  VALVE  OPEN  light  (green) 
goes  off. 

(d)  FILL  &  DRAIN  VALVE  OPEN  light 
(green)  comes  on. 

(e)  DUMP  VAEVE  OPEN  light  (green) 
comes  on. 

(a)  A-B  VALVE  OPEN  light  (green) 
comes  on.  (Light  goes  off 
when  switch  is  released.) 


(a)  FILL  &  DRAIN  VALVE  OPEN  light, 
(green)  goes  off.  (Light 
comes  on  when  switch  is 
released. ) 

(a)  DUMP  VALVE  OPEN  light  (green) 
goes  off.  (Light  comes  on. ) 

(b)  DUM?  VALVE  CLOSED  light 
(amber)  comes  on.  (Light 

_  goes  off. ) 

(a)  EMERGENCY  light  (red)  comes 
on.  (Light  goes  off.) 

(b)  TEST  POSITION  ON  light  (green) 
goes  off.  (Light  comes  on.) 

(c)  OPERATIONAL  POWER  ON  light 
(green)  goes  off.  (Light 

comes  on.) 
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OPERATION 


(d) 

25.15 

Remove  +28  volts  dc  applied  to 

(a) 

pin  H  of  P102. 

(b) 

25.16 

Remove  +28  volts  dc  applied  to 
pin  V  of  P102. 

(a) 

25.17 

Throw  the  DUMP  VALVE  3wit.cn  to 

(a) 

the  close  position.  (Release.) 

(b) 

25,18 

f.nrow  the  FILL  ck  DRAIN  VALVE 

(a) 

switch  to  the  close  position. 
(Release. ) 

25.19 

Remove  the  following  jumpers: 

(a) 

P106-H  to  P105-Y  (step  7. 1C) 

P106-B  to  P105-T  (step  9.4) 

The  two  jumpers  on  the  Contractors 
Remote  Control  Panel  in  the  Block¬ 
house  (step  6.1). 

25.20  Remove  the  +28  volts  dc  from  the  (a) 

terminal  12  at  the  Contractors 

Remote  Control  Panel  in  the 
Blockhouse  (step  6.6). 

25.21  Using  an  ohmmeter  and  a  jumper  (a) 

checks  the  continuity  of  the  wires 
originating  from  the  following  pins  of 
P102  to  their  respective  terminating 
points  in  the  Blockhouse:  Pins  A,  D, 

C,  D,  E,  F,  G,  L,  M,  N,  0,  P,  Q,  R, 

3,  T,  U,  V,  Y,  Z,  and  a. 
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A-B  VALVE  OPEN  light  (green) 
comes  on.  (Light  goes  off. ) 

OVERFILL  light  (red)  goes  off. 

"9556"  light  (red)  comes  on. 

"9556"  light  (red)  goe3  off. 

DUMP  VALVE  OPEN  light  (green) 
goes  off. 

DUMP  VALVE  CLOSED  light  (amber) 
comes  on.  (Light  goes  off.) 

FILL  &  DRAIN  VALVE  OPEN  light 
(green)  goes  off. 

No  panel  indication. 


No  panel  indication. 


Meter  indicates  circuit 
continuity  in  all  cases. 


25.22  Connect  one  end  of  an  ohmmeter  to  pin  (e)  Meter  indicates  circuit 

e  of  PIC 2  and  one  end  of  a  jumper  to  continuity  in  all  cases, 

pin  m  of  P2C2f  located  in  the  Fuel 
Console  in  the  Blockhouse,  Connect 
the  other  end  of  the  ohmmeter  and 
jumper  to  the  pins  as  indicated  below, 
in  their  respective  order. 


C 

\ 
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OPERATION  OBSERVATION 

25.2 2  (Con't.) 

Ohmmeter  Jumper 

__£is_ 

(e)  f  k 

(b)  X  n 

(c)  W  p 


Reiaove  the  ohmmeter  and  jumper. 


Throttle  Valve  Meter 


26.0 

Connect  14  volts  dc  between 

(a)  THROTTLE  VALVE  METER  on  the 

pins  i  (+)  and  X  (-)  of  F109 

Liquid  Oxygen  Tanking  Meter 

at  the  Liquid  Oxygen  Transfer 

Panel  indicates  full  3cale 

Unit-. 

deflection. 

26.1 

Disconnect  the  14  volte  dc 

(a)  THROTTLE  VALVE  METER  indicates 

(step  26. C). 

zero  deflection. 

Storage  Tank  Pressure  Meter 

In  the  following  steps,  if  the  Lox  Storage  Tank  Pressure 
Recorder  has  been  removed  from  the  Calibrating  System, 
install  a  jumper  between  terminals  3  and  4  on  the 
Calibrating  Panel.  (2123) 

27.0  Mechanically  adjust  the  Storage  (a)  Check  gauge  at  the  pressure 

Tank  Pressure  Meter  and  the  Lox  source. 

Storage  Area  Pressure  Recorder 
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(if  available)  to  zero  PSI. 


(Located  in  the  Blockhouse. ) 


27.1  Connect  the  Storage  Tank  Pressure  (a)  No  panel  indication  necessary. 

Transducer  (located  in  the  Lox 
Storage  Area)  to  a  pressure 
signal  source  end  throw  the 
RUH-CALIB  switch  (located  on 
the  Pressure  Calibration  Panel) 
to  the  RUN  position. 


27.2  With  zero  pressure  on  the  Liquid  (a)  Meter  indicates  correct  reading 

Oxygen  Storage  Pressure  Transducer, 
rotate  tne  ZERO  ADJ .  until  the 
Storage  Tank  Pressure  Meter  and 
the  Tanking  Pressure  Recorder 
(if  available)  indicate  zero  PSI, 


C  O  N  V  A  I  R 
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OPERATION 

27.3  Adjust  v.he  pressure  signal 
source  connected  to  the  Storage 
Pressure  Transducer  for  50  PSI 
on  the  Transducer. 

27.4  Adjust  the  FULL  SCALE  ADJUST 
control  aa  required  while  ob¬ 
serving  the  correct  meter  indica¬ 
tions. 

27.5  Throw  the  RUN-CALIB.  switch  to 
the  GALIB.  position. 

27*6  Adjust  the  CALIB-3TD,  Control  on 
the  Calibrating  Panel  while  ob¬ 
serving  the  correct  meter  indica¬ 
tion.  Lock  this  control  after 
performing  the  adjustment. 

27.7  Throw  the  RUN-CALIB.  switch  to 
the  OFF  position.  Disconnect 
the  pressure  signal  source 
connected  5/n  step  27.1. 
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OBSERVATION 


(a)  Check  gauge  at  the  pressure 


source. 


(a)  STORAGE  TANK  PRESSURE  meter 
indicates  full  scala  deflec¬ 
tion. 


(a)  No  panel  indication  necessary. 


(a)  The  LIQUID  OXYGEN  RECORDER 

indicates  two  major  divisions 
le33  than  full  scale  deflec¬ 
tion. 


(u)  No  panel  indication  necessary. 


23.0  Insert  a  d-c  voltmeter  (0-30) 
into  the  jacks  provided  on  the. 
Propellant  Level  Simulator  panel 
in  the  SIGNAL  RESPONDER  Trailer. 
Throw  the  POWER  switch  (Simulator 
Panel)  to  the  ON  position.  Throw 
the  POLARITY  switch  (Simulator 
Panel)  to  the  NEG,  position.  Turn 
the  NEG.  ADJ,  Control  (Simulator 
Panel)  until  the  voltmeter  (Simu¬ 
lator  Panel)  indicates  -20  volts. 
Connect  a  dc  voltmeter  across  pins 
y  and  K  on  P102.  (Remove  after 
step  28.2. ) 

28,1  Turn  the  NEG.  ADJ.  control  (Simu¬ 
lator  Panel)  until  the  voltmeter 
(Simulator  Panel)  indicates  zero 
volts. 


rOHM  A-a*7 


(a)  POWER  ON  light  (green)  comes 


(b)  Voltmeter  indicates  20  volts. 


(a)  Voltmeter  indicates  zero  volts. 


1 
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/ 

28.2  Throw  the  POLARITY  switch  (Simulator 
Panel)  to  the  POJ.  position.  Turn 
the  POS.  ADJ .  (Simulator  Panel) 
until  the  voltmeter  (Simulator 
Panel)  indicates  +5  volts. 

28.3  Apply  +10  volts  dc  to  pin  K  of 
P102. 


28.4  Apply  +20  volts  dc  to  pin  K  of 
P102, 

28.5  Apply  +22.5  volts  dc  to  pin  K 
of  P102.  (Remove  voltage.) 

NOTE 
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OBSERVATION 

(a)  Voltmeter  indicates  5  volts. 


(a)  MISSILE  TANK  LEVEL  INDICATOR 
indicates  80$.  (Liquid  Oxygen 
larking  Meter  Paru-l.) 

(a)  MISSILE  TANK  LEVEL  INDICATOR 
indicates  100$. 

(a)  MISSILE  TANK  LEVEL  INDICATOR 
indicates  105$. 


Potentiometers  R13  end  Rll  in  the  Liquid 
Oxygen  Tanking  meter  panel  should  be  ad¬ 
justed  to  obtain  the  indicated  observation 
if  necessary. 

System  Wiring 


29.0  Disconnect  P102  from  J102. 

(Amplifier  Rack  Cabinet) 

Disconnect  P76B  from  J76 
(Liquid  Oxygen  Tanking 
Control-Meters  Console ) . 

29.1  Connect  an  ohmmeter  between 
pins  K  and  G  on  P76B, 

29.2  Connect  a  d-c  voltmeter  across 
pins  R  (+)  and  X  (-)  of  P11C 
at  the  Liquid  Oxygen  Transfer 
Unit.  Leave  meter  connected 
through  next  step, 

29.3  Install  a  jumper  between  pins  it 
and  D  of  763  at  the  Liquid  Oxygen 
Tanking  Control-Paters  Console. 
(Remove  jumper  afver  observation.) 

29.4  Connect  a  d-c  voltmeter  across  pins 
k  (+)  and  S  (-)  of  P11C.  (Maintain 
this  connection  during  the  following 
step. ) 


(a)  No  panel  indication  necessary. 


(h)  Meter  indicates  circuit 
continuity, 

(a)  Meter  indicates  zero  volts. 


(a)  Meter  (step  29.2)  indicates 
28  volts  dc.  (Meter  indicates 
zero  volts.) 


(a)  Iieter  indicates  zero  volts. 
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OPERATIC  OBSERVATION 

29.5  Install  a  jumper  between  pins  (a;  Meter  (step  29.4)  indicates 

L  and  F.  of  P76P-.  (Remove  28  volts  dc.  (Meter  indicates 

jumper  after  observation. )  zero  volts.) 

Satisfactory  completion  of  the  foregoing  procedure  indicates  that  the 
electrical  controls  of  the  Liquii  Oxygen  Tanking  Control  System  are  valid. 

Return  all  switches  to  their  normal,  positions,  disconnect  all  test  equipment 
and  jumpers,  secure  the  power  sources,  and  return  the  system  to  its  normal 
secured  state. 
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